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169A unique technique for intentional occlusion of an
abdominal aortic aneurysm
Karan Garg, MD, Todd L. Berland, MD, Frank J. Veith, MD, and Neal S. Cayne, MD, New York, NY
We report the case of a 78-year-old man with coronary artery disease, chronic obstructive pulmonary disease, and chronic
renal insufﬁciency with an enlarging 6.7-cm infrarenal abdominal aortic aneurysm. He also had a 4-cm right common iliac
artery aneurysm, and right external iliac artery occlusion. The patient had a history of an axillobifemoral bypass graft
placed 10 years prior for aortoiliac occlusive disease. We describe the use of an infrarenal aorto-uni-iliac graft and
subsequent intentional graft occlusion as an endovascular solution to treat aneurysmal disease in this sick patient. He
remains asymptomatic after surgery, with demonstrated occlusion of his aneurysms. (J Vasc Surg 2014;59:1698-700.)Since the ﬁrst report of an endovascular repair of an
abdominal aortic aneurysm (AAA) in 1991, repair of
AAAs has undergone a transformation due to lower re-
ported 30-day mortality rates.1 Traditional open surgery
involving aneurysmectomy and reconstruction has evolved
to endoluminal placement of a stent graft to exclude the
aneurysm. Open surgery has a reported operative mortality
of w3% to 5% in the relatively healthy patient.2 The risk
can be much higher in sicker patients with multiple comor-
bidities.3 An alternative approach to open aneurysmectomy
with reconstruction in a high-risk cohort is ligation treat-
ment of aneurysms and an extra-anatomic bypass, which
was originally described in 1965.4
Having fallen out of favor in the minimally invasive era,
there may be a role for an endovascular variant of this form
of intervention. We report the case of a high-risk patient
with a prior axillary-bifemoral bypass and an enlarging
infrarenal AAA who was treated with intentional endovas-
cular occlusion of the AAA.
CASE REPORT
The patient is a 78-year-old man who presented with an
enlarging infrarenal aortic aneurysm measuring 6.7 cm, identiﬁed
on physical examination. The patient also had a right common iliac
artery aneurysm measuring 4.0 cm. He had multiple comorbid-
ities, including chronic obstructive pulmonary disease on home
oxygen, severe pulmonary hypertension, coronary artery disease,
congestive heart failure, and chronic renal insufﬁciency (creatinine
was 2.4 mg/dL at baseline). He had undergone a previous axillary-
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8aortoiliac disease causing debilitating claudication. He had no
evidence of aneurysmal disease at the initial presentation. The right
external iliac artery was occluded and the left distal common iliac
artery was nearly occluded. He had an infrarenal neck; however,
he had no distal landing zone. The right common iliac artery was
aneurysmal, and the left iliac artery was short and nearly occluded.
The patient’s comorbidities placed him at high risk for any
intervention; however, the risks of open surgery were prohibitive.
We offered him an endovascular alternative involving intentional
occlusion of the aorta with an endovascular device, ligation of
the left common iliac artery, and coiling/embolization of the right
iliac system (Fig 1).
Intraoperatively, the left common iliac artery was exposed
through a retroperitoneal approach. The right brachial artery was
accessed for arteriography and used to perform an aortogram
(Fig 2). The patient was systemically heparinized, and through
the left common iliac artery, the right hypogastric artery was
accessed and embolized using coils. Next, coils were placed in
the right common iliac artery. Embolizing the common and
internal iliac arteries ensured secure exclusion of the aneurysm by
preventing a type II endoleak. Through the left common iliac
artery access, a Renu AAA graft (Cook Medical, Bloomington,
Ind) was deployed in the aorta, inferior to the renal arteries.
Next, a 24-mm Zip Occluder (Cook Medical) was placed near
the proximal aspect of the barbed stents of the AAA graft, but in
an infrarenal location. Distally, three Amplatzer plugs (AGA
Medical Corporation, Plymouth, Minn) were placed to ensure
complete proximal occlusion. Finally, the left common iliac artery
was surgically ligated. The procedure was completed with success-
ful occlusion of the aorta (Fig 3). Estimated blood loss was approx-
imately 200 mL. Approximately 75 mL of full-strength contrast
was used, and there was no change in his renal function.
Postoperatively, the patient had an ST-elevation myocardial
infarction MI on day 6 that was treated medically. An aortogram
during cardiac catheterization demonstrated a successfully
occluded infrarenal aorta. A noncontrast computed tomography
scan at 6 months demonstrated aneurysm sac shrinkage by 0.5 cm.
DISCUSSION
Nonresective therapy for the management of AAAs had
initially been proposed as an alternative to traditional open
surgery in high-risk patients such as those with severe
cardiac, renal, and pulmonary disease.5 Endovascular repair
Fig 1. Schematic of planned intervention to achieve intentional
occlusion of the aorta with an endovascular device, ligation of the
left common iliac artery, and coiling/embolization of the right iliac
system.
Fig 2. Initial aortogram.
JOURNAL OF VASCULAR SURGERY
Volume 59, Number 6 Garg et al 1699is now an option for this high-risk group. However, there
remains a small cohort of patients who are not candidates
for a routine endovascular repair due to unsuitable
anatomy and remain at high risk for an open procedure.
Those sick patients, with an infrarenal neck and prior
extra-anatomic bypass, may be potential candidates for an
endovascular occlusion of the AAA.
Blaisdell et al4 described the ﬁrst extra-anatomic recon-
struction and ligation of an infrarenal aortic aneurysm for
patients deemed too sick for open surgery. Their two-
stage procedure underwent variations and evolved into
a single-stage operationdan extra-anatomic bypass, fol-
lowed by ligation of the iliac arteries.6 In this series, occlu-
sion was achieved in 12 of 15 patients, with the three
failures requiring intravascular occlusion using bucrylate.
Numerous case series have been published,5-14 ranging
from 4 to 60 patients, on outcomes of extra-anatomic
bypass, followed by aortic occlusion. All patients had contra-
indications to open aortic aneurysmorrhaphy. Aortic occlu-
sion was achieved by thrombosis of the aortic aneurysm,
outﬂow interruption, or a combination of both. Thrombosis
was achieved by plication of the aneurysm neck, use of
a thrombogenic agent, or coil embolization. Mortality,
which ranged from 11% to 45% during the study period
for each series, was notably higher than traditional repair.
Karmody et al5 reported their experience with 60
patients treated with nonresective treatment and achieved
aortic thrombosis in 70% within the ﬁrst 72 hours. Pevec
et al9 noted that the perioperative and postoperativemortality was lower among patients in whom occlusion
was combined with outﬂow interruption compared with
those undergoing outﬂow interruption alone. The data
suggest that achieving a favorable outcome hinges on
complete aortic occlusion. We felt that an endovascular
stent graft offered a secure exclusion of the aneurysm
compared with coils or thrombogenic agents.
One series that involved endovascular occlusion using
a stent graft was published in 1998 by Le Minh et al,11
who reported an 11% mortality rate at their follow-up of
1 year. The authors modiﬁed an endograft before deploy-
ment by physically cutting the graft to achieve the desired
length, followed by placement of a nonabsorbable suture to
make it occlusive. One patient in their series of nine needed
radiologic intervention to achieve deﬁnitive occlusion. Our
intervention used multiple plugs to eliminate blood ﬂow,
thus ensuring graft thrombosis and achieving a deﬁnitive
occlusion.
Our patient underwent endovascular aortic occlusion 12
years after an extra-anatomic bypass. He was not a candidate
for routine endovascular repair. The aneurysms were
expanding in diameter; therefore, observation was not rec-
ommended. The patient’s comorbidities placed him at an
extremely high risk for postoperative death from open
Fig 3. Completion aortogram shows successful occlusion of the
aorta.
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for a novel approach, using an endovascular device to
occlude ﬂow throw the aneurysm and achieve thrombosis.
It is essential that ﬂow be interrupted proximal to the
aneurysm; therefore, simply ligating or coiling the iliac
vessels is not sufﬁcient. There may be an increased inci-
dence of rupture and other associated late complications
in those patients where the proximal neck of the aneurysm
is not ligated.15,16 An alternative is the injection of throm-
bogenic agents into the aneurysm sac. However, there is
a concern of uncontrolled thrombosis of the proximal aorta
and mesenteric vessels. Our endovascular approach confers
the advantage of avoiding a large incision and controlled
occlusion of the aneurysm.
CONCLUSIONS
Intentional occlusion of an aortic aneurysm is rarely
indicated in the management of aortic aneurysms in theendovascular era. Although observation is a reasonable
alternative for high-risk patients with prohibitive perioper-
ative risk, an extra-anatomic bypass, followed by cessation
of ﬂow into the aneurysm by open ligation or coiling is
a treatment option for this cohort that is at increased
risk for rupture. Our hybrid variation involving inten-
tional endovascular occlusion with an extra-anatomic
bypass intended to mimic this approach and may have
a role in treating some high-risk patients with unfavorable
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